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(54) PERMANENT MAGNET TYPE MOTOR 

(57)Abstract: 

PURPOSE: To reduce unnecessary cogging torque by providing 
non-uniform width for a rotor core portion between a gap portion and 
an outer peripheral face of a permanent magnet for a field for 
respective poles. 

CONSTITUTION: Thickness of the portion of a rotor core 2' located 
between permanent magnets 6 to 9 for the field and the gap portion of 
the outer peripheral side is made in such a manner that the thickness 
will not become smaller as the relevant position of the respective 
permanent magnets 6 to 9 moves from the center position of each 
magnet to both the end sides. That is, the thickness gradually 
increases as the relevant position moves from the portion of rotor 
core 2' corresponding to the center position of the permanent 
magnets 6 to 9 for one pole portion to the respective directions at 
both end sides of the permanent magnets 6 to 9, or the thickness is 
the same up to the middle and then gradually increases thereafter. By doing this, the magnetic flux density 
component for higher harmonics in the gap portion can be made smaller so that unnecessary cogging torque 
can be reduced. 
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TITLE OF THE INVENTION 

PERMANENT MAGNET TYPE MOTOR 

DETAILED DESCRIPTION OF THE INVENTION 
[0018] 
[Function] 

In the permanent magnet type motor of the present invention, a rotor core 
which is present between an arcuate permanent magnet for magnetic field and an air 
gap portion is formed to have the same width at the middle portion, from the central 
position toward both end portions of the permanent magnet for magnetic field of one 
pole, and then be gradually extended, or formed to be gradually wider from the 
central portion, or an air gap is formed at the inner peripheral side or outer 
peripheral side of the arcuate permanent magnet for magnetic field so as not to be at 
least narrower from the vicinity of the polar central position of the permanent magnet 
for magnetic field for one pole toward the both end sides. Thus, a harmonic flux 
density component of the air gap flux distribution at the air gap portion can be 
reduced. Therefore, unnecessary cogging torque can be as reduced as possible. 

[0026] 

In other words, the magnetic flux becomes reduced from the polar central 
position toward the both end portions, the harmonic flux density component in the air 
gap flux density distribution becomes reduced, and the flux density is distributed in a 
shape which is extremely similar to a sinusoidal shape as shown in FIG. 5. 
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[0027] 

In the present embodiment, ... since the distribution of the air gap flux 
density is formed to be proximate to a shape similar to a sinusoidal shape, the 
cogging torque can be reduced as shown in FIG. 6 as an example of actual 
measurement. 

[0054] 

... In the present embodiment, an air gap 1 00 is formed at the inner side in 
a radial direction of the permanent magnets for field magnet 1 06 to 1 09. ... 

[0055] 

By thus forming at least the gap width not to be smaller from the polar 
central position toward the both end portions, at the inner side in the radial direction 
of the permanent magnets for field magnet 106 to 109, the flux density distribution at 
the air gap portion 1 0 can be formed in a shape proximate to a sinusoidal shape. In 
addition, since the harmonic content of the present embodiment can be reduced as 
shown in FIG. 23, in comparison of the basic component of the harmonic of the air 
gap flux density between the prior art and the present embodiment, occurrence of 
the cogging torque can be as reduced as possible. 

[0056] 

FIG. 22 shows a rotor corresponding to the 1 3th embodiment. The rotor 

1 1 2 consists of a rotor core 1 1 2' formed by layering a number of thin silicon steel 
plates, a rotary shaft 5 fitted in a central position of the rotor core 1 12', four holes 

1 1 3 provided at the rotor core 1 1 2', and permanent magnets 1 1 6 to 1 1 9 for field 
magnet provided inside the holes 113. 
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ta**«:fe«»3*ir*f0. UK* 2 ©BSSJcfcO @s 
^•{^3 u7i£4w(c^jta;?ftsmE£&fflU B& 
*2©@l6aBKfcCfc*-*IHm-9*»e>tiSJ:5 50 
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sihcc, s*HKB«aftKL/T 1 2 oar-o©a 

[0 02 5] Ji(T. *WM*o»ffiRCW««:^i>riii 
wr*. sr. «HanaBi 5{c«fc»)^-r»^>^sai8 

1 2(cRit6tirt>*6"o© l-7>y^$ l stcfflHSHf 

ft££. 11^3-1' ;U3 u^M4w© < 5%©^TSH 
fflOHJE^ 4*3 11. 4uMI^^A3v, 4 

iF-a-OUSw, 4w. @^P=MJl/3 w. 4wSy@S 

4u ©^SKJI&aaftKl/Tl 2 

0ajI«$*lS„ C©i9KBtfa 4*3 U75S4 w 
KASai 2 0ffi»*3*iSi. HJE^ltCtSEieKISi 
BIk^2 BfcSMSIARtfKIMjJCJ: OBIS 

sgtt£&3&f s. 

[ 0 0 2 6 ] C © «fc 0 *«^© 7 ^fi8S^*>- £ Kfc t> 
ttt, @|R?-2'{C*$W4IH»ra*^aS6 7iS9©^a 

' W»©a**. 1 ««>©W»ffl*^»BK:*Ji>-c«tti 
•b&EfobW&8ltC3.&K. b te*J -3 T . a*JWft * Kl£ 
< ft £ «fc 5 (c^fiX b X I > £ ©-C . ffi* Mi S t J*i$ b x 

ziiWzh. ^so, «if'C^a^&a«W(c£$(c 
Lfc^-aTssaBfiasn. sMnBaaa^ii(c4»tt« 
KHanaaaj^^ft < * o . 05 k^-t j: *> urn 

[0027] fitor, ^Hife^cti^, ^!t?sm^is© 
a«aaa*ajiR^*«yj«^3 -t* s <* 9 «: uraaa 

«aa©^3WIS«©»KK:ifi(H-r 4 J: *> (c«U 

i/'tYtwztemtzzbifiX'Sz&wjizox', m 
mb^mmmK.&*)mMzt\z>t®hiptmwm 

[0 02 8] ^tC, 02©^JiW ; &07*#J(BL^6 
»Wr*. 07BH2©HSfeWc*iW€»BlE I F ; S:^L^ 

t©r*s. Bi£*2 2£W-©m oioia^a 
aaatt^B±ia» 1 ©a»W4a«r*4©-cH7nB 
^ssi/. «wx*«:4ii>rBiai-©a^*ffli>-cai!i3-r 
s 0 «Ta3 7i5a5©a»aKot>-cfeBi«Ki/ 
xmszfti. 

1 0 0 2 9 ] a 1 ©^Sfe^ital^. BJ&f 1 ©IHJ-Cflrt 
i?T€.J:^{coriBS$nri^o c©@i&t-2 2b. 

Sfi?ftH>2 2 ' , ®m*5RVft®.m7*!\®E2 6 , 

2 7, 2 8RO f 2 9{Cj:0a^3n-Ct^„ ifc^ 

22 ' Bs mBaa=K©aaaa©aa{cj:«3^3 
t\icb<Dxm, *^(aB«:iaKtt5 4a»ori>5. 

Blsm&2 2 '©54JiffiJ:0a^|SjrtffliJ«:eTAo/c 



(6) 

9 

Tis 2 9 «miB«^r * =t *> mmmcmm&m 

3*vCl>4. Cft6©#»ffl*4JBE2 6 7W2 9©5 

&®E2 7&C)f2 9ttiEK:Stt«:*K3ti. NS, 

[0 03 0] Cti6©IHB*A»52 671M2 9 i^H 
1 0 tO««:#-r*iai6?tt'C»2 2 ' gff#©J?& 10 

■TJ:9{CfllBRStiTC>4. *fc. @R*|fci>2 2 ' ©*f 
/Sfflia^T . fi^±iBIW8ffl*&®5 2 6 TbM 2 9 © 5 

fe. M«-r s 2 -30wwii*Ad85 ( wa. mm&!\ 

WB2 6 i 2 7 ) ©ffl(CffiS'*'SB£?ifcC>2 2 ' 

[0 03 1 ] c©J:5fc£nn*&a*J&fiST4C&K:J: 
0 , WBffl*4JBE 2 6 7!>S2 9 *»6S»aiJ» 1 0 Cc@| 20 

©* * 3 ft ££HR-r 4 C <t(Cj: 0 > £l$8fc7> 1 0 CC&J 

[ 0 0 3 2 IfclT. £l 3 ftM!& 5 ©*»J£0 8 7!iS0 

i o *&mbhifihwm? i. m 8 on 3 ©ustwtcta 

te*ifc&3 2 ' ©ttJ^ffi*{C«^3tifc@l£|*5» &tf 
7 * 7 h «©WKflj7WU»B 3 6 7i5 3 9 tC«fc •) «)* 
3tin>6. IW»JB*aJ6fcE3 6 9 W 30 
9 0g©R5Itt£ l/fc«r«sK©JI5»**^S t 

©r*s 0 -eur, c©RSK«*ofc^jsiiiS»ai» 

1 0 iCWKcff-rSBft^lfeC^ 2 ' g|J#©J¥#«> 1 

*» k> . sffigpccisi^ ojcl/ o r» * tc w^^i#-r <fc 

[0 03 3]*fc, H9tt^4©HJ6WtCffla-f4lilE 

^*^u/c^©r*4. @f^4 2«. ««tt©8i&tn 

2 ' ©**C»tiMKK£3nfcl!IKW5 . £^7 x v-4 V 40 
•(©WiBW*A«B4 67JS4 0Kj:i)1i«3tl"Cl> 

S. 9HBJl*AflB54 6 7lrM4 9 tt> 4M>fiftqft0 0 ft 
©RSlttSrft-rff^-e* 0 . 1 IS5^#tt/fM<AJBE© 

-Mis** €>waa8«cifijj&> 9 ki/oj«-jt» * k» < & a 

«fc5K«&«S<vtt,»S. «8Wjk*jBE4 6 7}£4 9© 
#tt*C©J:$«cr*C£lcJ:0. JHBffl*Att54 6 
7J24 9©iWWItaa»»»l 0 iCWCCff-riHfEiF- 
ft&4 2 '»»©***. 1 «fi#©rtSBfli*AJK5©1S so 
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[ 0 0 3 4 ] E«C > 0 1 0 Jim 5 ©HWJ&CfS^-f SIS 
KT-4^bfcfe©-C*4. 036^5 2«, W®K©&jR 
§fflg££&f»IbTft£@Kmi>5 2 ' , H&ftfcb 
5 2 '©4>'bffireNte3tifcB6N5. 
hll©JMKffl*AJB55 6 7S£5 9K J:91iJS3*m> 
4. JJE* 1 755»4©||ltWK*»*HK?«»W*. 

wttTR«w©ji»it «: bx^fcffi. xrnmwicisii « 

ilWft«5 2 '©ftMtt. H*l/tt>iJ:5«:2o© 
If R?ra:S3-tf 4<fc 9 tc«*a^to-SfcJ: ^> ftBJSfcft L 

[0 03 5] #85fl3jk*JB55 6 7!)S5 9 tt, HM>ft# 

BS9 o«©pHBtt*a , rji5ttr*o. i mftv&mrt 

^«5©*4>ffiWc*itt*W*j&»*fcJ*< . ftjaE#W 

bQoftmwtmmft i o ioiBucffrsEBgm^ 

5 2 ' g|5^©Jl^^ 1 M(D?fIffl7l<X»E(D**ffiI 

n«. »lRCf»2©Hi6«i|gI«©«***1-*C4 

[0 03 6]^ 315 ©JOtMfcfettSIIW&kAjBS 
©ff5«« . ^©^ifitajK:*} « J: 9 
©4>©T*- 5 -C4> > H«OJ8ift4«t4Ct*i'CifS<) 
©"C*S„ 

[0 037] ^CK, m67!i£^l l©H*W{C-3l»-CH 
1 17)S!92 0$#jlKLtt#6M9J-r&. (SJ, ii(T©^ 

{6^iic*j^T i b07^-r4i©«[Hi^T-©^.r'* , 3 > ffi© 

[0 03 8] ST. ^6©^]|S^|iLT01 

ftjwettwrs. hi i«m6©^sswcffl^-rs@K 

^-C*^. JbEXftM£|BW, ISf l©WRrtW 
Ktt. «ilil?^©a^»l«*^a»Jiorft5lsIlg 

SP^l 0^-(C#T4«t i 5(CL-CiEg3^-CI,^ o C 
©HlfHfet»8 2 ' KB. 4>&ttflCC|i£M5*SK&3 
nr^4. @gmt6 2 ' ©?fJlHJ;0S^|fijRffliJ{C 
iTAo fcliSKB. *^ft*SBS 9 0 S^0fi)c$ ftfcR 
3I1^=&ft-r. W^.B7 x7-f h$J©4 o©W«8ffl*X» 

KHfiEBSftTt**. cn6©HSfiSffl7^fi556 6 7!; 
M6 9©^ ^> SC>fC>Pf[6]-r4^fi8W7l<Afia56 6^^ 

6 8ttWitaN«K:ii»3n-c*»o. fe5-*©*hsi-r 

[0 03 9] cne»©ff»ffl*^fiB56 6 7!»S8 9 4. 
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-f&<l>6 2 ' ZmcomMZ. 1 ffi^lSMik&fifcE© 

-WW* 6 ffeMJ^c ft * 5 o # o r . t * 
ar*fcJS*©*4^#R-:frrS.*fiK J: 5 tco-co 

MonjgHMKfigrsieife^iic^e 2 ' ma©** 
t> mmmmmicHLSt^mm-m^ 2 - g&#© 

m&tifi> &&J¥&©M#**OCi±ftS. t©J:5 10 

tc. a^i!fe©mJB(cj:o^sn/ci5i^m^6 2 

' . IRfROB 2 ' ©*iMafiK«£3ttfc!afiW 

5 . RV&m*AWE6 6 ftS 6 9 tc J: 9 016^6 2 

[ o o 4 o ] c ©<k *> ismmmtt 6 2 

ITT 4SBRSU»1 OtCfcWSfKI^Wi. HI 7(C^b 
fcJ:5tc|gHft,J5©jg^<!:ftS. HJl'f-a-fA 
3u7*M4w^©fflSEraicft]frr&£ISaWH Otcfc 

0«m^6 2 ' sp»©»^a^©-48ni'Ctt^Ha»* 

B«m&6 2 ' ^©WC^ffiijT 

Soffit* 1 @^©Wiiffl7k^!iS©**Sf5^)fia-Ci3:^ 

[0 04 1 ] gjfrfa-f Jl/3u7*S4wli. Sift 
Sfl8«SE#«Sl»«: 0T l OST'jS 1 5 0 BKffl 
2 0g#ffim$n. HI 8K^3tiTl>*J:9 
tC. HfUltCLT3 OSftMl 5 0jgfCtl3T£3P#© 
KJfoWPfliLT, J fc-*©IBfth;l/***6£i*tt*J:9 30 
tCftoT^SJ^ CCTi^T-^TO/cJ^tt. 019 

tc^-r =t 5 tc. i mftoynmmfofiMEv&sffiK. vx 
i 5^51 3 smcw^tzmfticmn? z&'X/c* 

-f;u 3 u 7!>54 wfcfM!*43ttlffl««a.{;£*S < £{b 

TSctotcft^. H2 0fc^i\fc5fcifiH,>ig<e»s'T?* 

^©SBSbh^^SCi^rtS^tcftS. 
[OO4 2]ir7©Hj&0iJ<tOT01 2 4#JK0ft#*> 

mmtz. Bi2«. *7©*«iWKtBsr4iaiBT-* 

inOfc*,©?**. 01^7 2 «. ft£tt©£3RttK£ 40 
£$H8BOTftS@i£mi>7 2 ' £. COKHfefr 
7 2 '©ct>*ffiB«:K^S*iri»*lEllE«5i. Hfs? 
&>i>7 2 ' ©WSffi<fc98MrtlIKc^Aofc{ifi«: 

m«7x9^h«©4oo»«ffl>kxa57 

6. 77, 7 8&r>'7 9£tc£9$J&3*vrt,>So Ctl 
&lf«m*A«E7 6 7!;S7 9 tt. 9Bffll*#r * J: 5 
KfioBRH^KHSiMSnrteO. Sl»fc*tlfirfS 
W»ffi>k*JB5 7 6 SO' 7 8 {J N HtCgSg 3 4lT *J «3 . 

b$-ii0ttmz>ftmmfo*MEi ijslvj 9«&tc so 
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SfItC!fS&3ft. NS, Sffi#S£E{Ci3g-fS<fc5tCflt 

fSsnr^So 

[0 04 3] cn6©IW8ffl*^«57 6 75M7 9«. 
aH-S©ff*-Ctt«'&ft#l89 0 ffi©PMfl.JCJB»S3 Ji 
fcTkflJKe*. *©W3W©««*'C^fr&H«ffll© 
«SB©&#fitC:fet:fStit3W^ttg£-C. &*tC|$IJ(3 £ 

6ftS7 9©ttJM©a&4^B*5H0MS'?©ft 
JSffJKf4B1-5EHK*jfci>7 2 ' «C[Si*> 

stc Ltcw-,x'&« icm&*i%t£ 5 tcj&issi-i-a* 

S„ C©<tt. H^L/TOSJ:^Cc % 5WKffl;kajBE7 
67}M7 9«, «*>**©»<% -5 fc-fiSfflJ^-^ 
4fi<<£5tcO-Cfeg$*iTVS. 
[0 044] C©«fc5{C»«ffl7tc^»57 6 7iM7 9© 

*WiR«tc, i(R>B(0R*T*-*©W&HH»*ff 
SC£#-CSS.£5tCftSo 

[0 04 5] 08©^te^iOTHl 3 4#M0ft#6 

swrr*. Hi3tt. asonjswK^rsH^* 

7n0fct>©T**. !Hfiffljk&tt£8 67)£8g©«tt 
B, -S©/f*"Ctf^ft36H89 0ffi©PMttK:»fiRSn 
fc*^«5©rtJWB* . -4SHIW*> 6flfiiSHW©ifilH©S* 
|flI(C*»W S «tf **ttlt* TKMiaiJ^* . fat KM *0 

« t'« < «c 6 £ *> tc b fcJBtt* ft u r fc 0 . Hth L/ r b > 

SJc^lc, IW»ffl7lc^«58 6 7bS8 9©«*>J»*©8 

< ft ofcflMWB©*ffii^iai-*isi*ifii < «fc 5 (cori^ 

So * 0 r . C ©IHMMcajKB 8 6 7!»S 8 9 «9H9H. 

ao>miBiaBii»i oi©ra{c#-rs@iig 

m^8 2 ' «^©W*4*-{C"r4J:9{c|BMU-Ct> 

So 

[0 04 6] WHffl/1<Xli58 6 7!»S8 9 ©ff^4C© 
«fc9ft»M4-r*4. 2BR3S5H Otcfc^t, l5£^Fa 

-c«^ft < ft d . m&ifim i>m>immvu^ < ft s© 

iAiHJtgiftS. 

[0 04 7] ^(C, »9©IK6W4LTigi 4K^l/fc 

«. ±8E*6 75S»8©Ha.0i|ittSe:»). Bin Or* 
S^^tcHls-^^g 2 ' ©jg|H{c^fiM7lc^a8[59 6 
7i£9 9*il5iKfif4«J«r**^r*4. ^1^7^ 
6 7!)M9 9©^«. *^fl**9 OfltC*** 

-5e©nastt©*^«5*^jiSo. ^jmB*Haiw*»6 

ffeJii]©4iuiffl©S^i^ tcte » s « «tfi*tifi«:iSi3&» o x 
flHtc fa* 5 K 0 X® * (Of < ft S cfc ^ tc 0 fcifctR 

r*s. *o-c. c©«fc^«:o-c««jSoytisifiBra7kxs8 

69 67iM9 9 4. BK^09 2 ' ©^IH^ffitCSi 
fl»©W<ftofcft»fflll©4fiiB4R-*FnItC|oiW. 
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HMBI©*ft>&(,> J: 5 0 HSLTIilRf 9 

[0 04 8] e©J:5&BI6?9 2T*-:ti ±120 
6ttM08©ISMifll4l5JS«:. @S£F:3-f;U3un£4 

M 9 9 * . tfi^fl 9 0 fitted L t RMUQc < @SIEST 

[0 049 ] tTF. ^ 1 ORt>'0 1 1 <D%MW*m 1 5 
RO'Hl 6£#MOfc#e>tBBJ-r£. *-T. 010©* 
ttWi m 1 5 (c^Tcfc 5 fc v 1 «#©#»JB* 

&»£*0U«±#©i(ra^fcBtR*fcT*»a* n 

[0050] *fc v 01 loniiWio-ctt. isi i etc 

o*ffe»©]«3(3J: | 3ffi<?f^T4Ci{cj:«3 > @£ 
: f3-f;U3u7iM4wCcffffi'rSfi8JB«:§SP*ottS«fc 
SKJ&fiRLfcfc©-*:**. 

[0051] cn^mi oRvm icmmwfD^ic 

ISm©?SuM*ra-^lSlfc|n)W-ciii£mc>«:l5£i2S 

[ 0 0 5 2 ] ^{C, 012 &tf0 1 3 ©HJfeWtCOUT 30 
02 17i£H2 3*#JISL&#6«MI.T*. j8J, tTF© 

[0 0 5 3 ] ST. 01 2<Dmmmtbx®2 1*#M 
02 1»01 2©*JfcWt|B^f & 

He^ra*. ±i2H»J<tis]Ji < hst- 1 ©P^frRrt 

Wai. m^fitt©S^S*3HK»llLT&* 
®m*&>b 1 0 2 ' hje^. i ©rtJUSPi ®ra(c^=F 

c©@3smi>i 0 2 ' fcti, tf>4>{iHK:[sl3tef*5 
*HK£3*VC(,»*. El£?tfrl>l 0 2 '©?m®J;0S 
£fortflfl«c^A-? fcttHfctt. "WnflaWB 9 0 J&SK 
fC0$3ft/cR?MK£&7r. W«7*7-fh»04-P 
©JNKffl**JK5 1 0 87121 0 9 4^ra|5S-CR-oB|pq 

/m*}tg2g3#s/ca!>©?L i o 3*J^$nr*jf5 > c 
©?i i o 3 tcwjBfflTkMSs i o 6 nm l 0 9 £F*?Q 1/ 

TUS. ZbX, Cti6©IHBffl*A»51 0 67151 

0 9©5*3. Et»fc#flT*f?»JB;k*JfcBl 0 6Rtf 

1 0 8«mtfN»C«fiB3ftTfc9, fc5-#©#tffl 50 
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thwmmytxma 1 0 7 so* 1 0 9 b^k s»c;»» 

So 

[0 0 54] Cft&SHlJIMtfjaBG 1 0 6 75M 1 0 9 
4. *©^««{ctta-r*2Mt»»l 0i©Btc??tS 
2 ' 5P^©H^(i. ±BB£jfcW4ttStt 

<«r©ap»t«^-«:»jiS3nri>s*J, #mfcM~c 

tt, JWIfli*&»E 1 0 6 71M 1 0 9 ©fiWfortMfcRt 
HI 0 0*J&JSl/-Ct>*. C©BRHI10 0«. wb^tk 
A6B51 0 6 71M1 0 9*rttttSfc«b©7Ll 0 34. 
IWBfflrWUKE 106 ftS 1094 (C <fc <3 0J&§ Jrtfc 

cftti, ?li 0 3©j#Rccftft4irLro5fr&-c 

a*. C©?L1 0 3©?gtt(coi»rBiWr4 4. ?L10 

3 ©&#[WJ». inTOieW&e 1 0 6 nm 1 0 9 © 
mi 0 9©rtHffl*^fiR"r4naj:'j fl*©/hsi>na 

^©/ctf>. IM8ffl7lcA«51 0 671 
M10 9©#Hffitt?L10 3JC**SftS#. f*3^ffl-C 

[0 05 5] C©«fc^{C|f«ffl7lc^«51 0 671S1 0 

4>&< 4 i>ma<Dmifim £*>itMm 

TS C 4 K J: O . £|$S|3# 1 0 «C*jW 
lEWmVtiti&m Z> C 4 *sr 1 4 «fc ^ K 0 , * . 

4 *^ijfet»j©^fismas©ifis«©**^ 

K*f-rSi:b$4tW5T-54 l H2 3(CtkTJ: ^(C^fil 
^iJ©ilf^©^Wa ; &ffi-M$ii-SC;475s-C^S©-C. 3 
y h ;U *©f£££ferj^3 tK£ C 4 #pJ&4 & 

So 

[0 0 56]*/!:, 02 2 B0 1 3 ©UteWctB^ir S 
[5]gi 1; &7nL/ , c^©-CAS 0 HIET-l 1 2«. »«t*© 

eaaro^^KsaiiioTttsiiteT^i 1 2 - . a 
fiwt&i 1 2 ' ©*M&«KK&3ftfc[a*a»5, 0 

Ite^^l 1 2 ' (C^:^6n?c4o©?Ll 1 3, RO'C 

©?li 1 stejecrt^sns, moftwa?* 

A!S51 1 6 75S1 1 9KJ:»)fllfiS3nri»*. 
[0 0 57] ±120 1 2©m6WiStt*Ml«n 1 1 3 
©«tfrC*0. C©?L1 1 3©S^|SlrtffliJ«, WiSffl7l< 
X5SE1 1 6 7iMl 1 9©rtJSffi%»fiR-r4PKD.4iai- 
©«***-i-SRM-C»«JtiT(,»S*J. S*(S]J1#J 
«. IM!ffl7kXfiB5 1 1 6 1 19 ©if J!ffi£ffMT 
5R?I©ffi¥«k»3A#^R®-C^3n-Ct>S. 

or, i?amAfi85 1 1 enm 1 1 9©^sffl«?L 1 
i 3(cm#sns*i, #Hffirtt®t>i&tfci«fij*©#-c 

1 1 0%»liRLri>5. C©4*©^?a>l7l<Affit61 1 
67iSl 1 9©^ffi4@iS^^l 1 2 ' ©^Hlli 
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[0 0 5 8 ] C©«fc5iC. jmmfrAWEl 1871M1 

i9<mmmcmn i 1 ot»«ott. ±b»i 2© 

■Ct. P8©&**f?SCittnJllBT?**. 
[0 05 9] RK, ±K» 1 2 RUSH 1 3 ©gUffi? 

*«. ff»ffl*XfiK*rtfilT4?LittS«0»»!cB(K]% 10 

«*©SO!ttpj*Br*$. 

[0 06 0] Iff 1 4 ftSJg 1 5 ©JHW«C-3t,>T 
H2 47i5H2 7*#«lbtt*i6|!HI'f*. ft. «T© 

**WK43t>r<>ia^'r*t»©«iiis-w>*-c*»), flb 
o*»)Stt±gBii*wii3i«'r*s©Tia*iJ«i8o. ait 

[0 06 1 ] *r, -SI 4©HWJ£UT. S2 4(C^ 
fHCTl 2 2*#JB0ft*«6tawr&. ±fEH*feWi 
Rtt. H£?l©H<frnrtJHIStcf£ v m«lSfitt©S 20 

swHRi^ttSHLTftsiaiK^ifeca^ 2 ' a». 

i 1 1 QRfltf £0nK£?®ft«*a!ft 1 0 
*J:^{corffiBStiTt»4. c©@£i*-ikiM 2 2 ' 
KB. 4>^t4ltKia««5 3WK^3tit:i>*. BCTft 
,|>1 22 ' ©^ffi«fcOS^rtffltc^Aofcfi[g(c 

«i«7*?-f H«©4o©ff88ffl*^«5 1 2 67!j£ 

LT. Cti6©|W»ffl*X«51 2 67JS1 2 809 

fe. aocotisj-r sfMKfl§*Aj&B 1 2 eso* 1 2 8 b 30 

WAtfNWc*»3ftT*D. fcS-#©»iajTSJWBi 

jh**jb5 1 2 7 1 2 9 »a»tc s @{c#es n 

fi. S«*«S£S«:iaM-*J:9K:«fiJt3nTC»*. 
[0 06 2] Ch6©5HKE**JttE 1 2 6 TbS 1 2 9 

12 2' »a©J**», IWMfrWUKE 1 2 
2 9©*ft*ft©SW«flHfr6ffi*'C»(aBCCffl 

2 2 ' i> m< & *) . «H«flB^iSi*> 5 fc 0 fc# 40 

■^t^ < 4 fcJS*JW£# 6tt(r> <fe 9 K«i * Kit? < ft s 

[0 06 3] Cft&JMBflMcaJKEl 2 6 7bSl 2 9 
». «a««iS«3&iBrCresla) . S*W©iS*^S* 

1 (ran). ffiMJSSIB KDBKHfcfr 12 2' ©«*■*&# t 
(imOfCJ&SStlTUS. C©t*. EH&Ft*4>l 2 2 ' 
©flWWHBK«a?<-*»»©J»*^ffi t (mm)B. 
Brxo. 05xl^tgBrX0. 35x1 

[0 06 4] *fc. 025BH1 bVW&mMmt Z> 50 
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HK^ 1 3 2***Lfcfc©r**. C©0$k^132 
B, «Stt©a3W>K%^IW5ffl»IBU-Ctt4liKmc» 
13 2', BK?6'fe 132' ©Hii&flfliKK^Snft: 
OIGM5 , BKTD^ 13 2' tc»W 6ft 7 x7^ 
«©»»ffl>kX«5 13 6 TiM 1 3 9 (Cj; 9 HteSSftT 

[0 06 5] ±sm 1 4©*»«i»a&ja»iiifi»j8* 
^sse 1 3 e nm 1 3 9 ©ff£i*-ca o , ^mnmonm 

m*»ME 1 3 6 7bM 1 3 9 B. tt8HM©^tt±IiSI 
1 4 (DmmWOffi&mjkZME 126 71M1294|5]t; 

MMDittKKKi^iasnT^i). £<*4L 
rBSW*»4ttT»tt«:C-Cl>*. C©4*©J?«flJ* 
^iEl 3 6ft£l 3 9©ff*-tffil (MX*. 

[0 066] ±120 1 4 St/31 1 5©*«Wcfctf S£ 
lW»«aflS©»flii^iah;Ui'%H2 6RO*02 7iC^ 

■r#. c ft 6©nsst«i©J: 5 ftjg«©ia(tMfe& 1 2 2 

S>*1 3 2-T&S4. f?iiffl7lc^!S51 2 67!)M1 2 9 

1 3 6 nm 1 3 9 m&s&s?© 5 

(EHfefc 1 2 2 ' SO* 1 3 2 ' . ffiPf«H*I©«5 

Kan a m$i t mtp'bitL&KLtt® b -cmwm 

tt&mm 1 0 frp>m%?&>b 1 ' tcssn-s xttctn 
z>o -it*). wMHvts&mma 1 0 tpom^mm.^ 
mm^<t£i*K c©»jw»ttpwwi{cit<i. u*»t> 
4>or-o2isii5ai o^easE^i^tistn*©-^ s 

«B««««»¥i^t3 «fc ^ K 0 . 4>fc < 4 4> 1 % 
»tl 2 OJg (m^ft) Klfflett-Ctt. 02 6«C5W«fc 
5KiEffi«^©JJfiaJ*aB¥6*tt»K:i(lbfcJ:5 
fcWMgfcftS. C© 1 2 Og («Rft) ©E 

ntCfeO-CS^n ^3 u 7!)54 w(C«— J£©«Sfe&i 
?jfen54. tl5^fflt > ^4-r^^)jSh;l'i'Btg2 7fC^ 

[0 06 7] L//C0 1 Tbmi 1 5 ©*JtF!liC*j 

t »r B . as 4 ft©*^»5»^ - ^ fc jSffl L/ r ^ t 
n>**«. c©ff^©*-^«:Pfi-o^: i t)©r-BA c c< > n 

[0 06 8] ±SB3S*WT». ^S«©a^HS 
*^«t!{»HT S C 4 J: 0 flisS W««i^Iffl 

o/cfc©(coci-c^L/-c^-s^. cn(cK€>fc©rB 

[0069] ifc> iiaHlfepilrB, h^{©7^ 

©7x^es ; &*'Jfflo-ciiiM5-r4c4 4>oi'igr*o > ±ie 
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*-*©IBI^feJ^Lfc#ft(C|R4i©r»&< , 

©IH»£ffi*fiU!J-r 5 C i <> W«B-C* 4. 
[0 07 0] 

ffi*WK|oJ*» 5 K 0 -a Tfft * (CIA < JBfiW* » m > 

*feJ>3tf*C£#»rta©-C. 3^>^h;U^*®T 
K J: 0 & £* fiST S C i * -5 , ft 

[o o 7 1 ] H^n-r;u©fPfflfs i*^©ff 

-C**«fc5K*JS0-cl»4©r, ^t,«|!ioffiH*-C 
#©ig»r h A * C t ifi iJtlr* S i l^ffiti 
fca&g&*-r£t>©T?&4. 

[IB 1 ] ft 1 ©^«K*t***A»HB*-*©™ 

[h 2 ] a i zmk^HDfcxm 

[0 3] *&BB^*-*©«aW1tiiSH 
[04] @^3'f;v-N©3i*^— r>*£^-r0 

[05] *iBHKfe^*^BjBsam«a©»iii%^ria 

[0 6] JHl©|gJ6WK*j^-6a4 r >yh;l'4'©lli!Iffl 

&jjvf0 

[07] »2©**WK*»»*@fi^©*£^ia 
[0 8 ] ft 3 ©mfflK*t?«BR?©tt*H 

[09] »4©3*atw«:*»i't4EHE?-©a^:ia 

[010] ft5©H«W«:teW4B(te^©tt^H 
[011] ft6©HJSWtcteWS@IB^©JfcWa > 
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* [012] »7©&*0!fcfcttaBte?©tt*l8 

[013] »8©ni60ii«:fc^sBef©ifc*da 

[014] »9©£MMKfctf *0<6*©tt*H 
[0 1 5 ] ft 1 0©H*WKfcW*5l^*X®E©JB 

l*£^t0 

[01 6] ftl l©^JSWK*iW4»«ffi*^»E©^ 
tt£/^f0 

[017] ft 6 TiMft 1 1 ©H»WKfcW*!aft«mffi 
8!©#*fj£Srf0 

10 [018] m«eibi <t mmm®mis<ommint® 
[019] «miKWisiisamffia^©H^ ; fc^-r0 
[020 ] *-*«ftt*^-ria 

[02 1 ] ftl 2<D$ffim<CteVtZmtifr<Dffl<Bi 

[02 2 ] ft 1 3<Dmmmicmz>Mm?<D&xm 
[023] &m&&ttm®wmm$&<Dttmt 
[024] fti 4<Dnmmtcmm&*<Di£km 

[025] ftl 5©HJ6WKteW4@(67-©ay:H 
[0 2 6 ] ft 1 4SO'ft 1 5 ©ISJfcWKfctfSSlWKJfi 
^g©^7f??:7K-r0 

20 [0 2 7 ] ft 1 4&o*ft 1 5 ommiicm^m h & 

[02 8] ®&<Dfk>hWsm-Z<D¥m® 

[02 9 ] 02 8fc*W4@l£f©«rtig 

[030] fi£3fe©^«a«*a^*^ria 

[03 1] ^©3*'>^hJl/^©H«i|ffl?:7K-r0 
[03 2] a«EWtaBM8«*S»^©0Bff%^ia 
[03 3] MSEMi^l®i5Sm®a^0KI^4^0 
[034] IS*©* - m&Zm?m 

30 1 0^ 

1 ' IftMfcft 
2 

2 ' ats?i*<fr 
3u, 3 v, 3 w H^n-OI/ 
4u, 4v, 4w a^-s-f^ 
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